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7KH JURZLQJ XWLOL]DWLRQ RI SODVWLF PDWHULDOV LQ RXU GHYLFHV FDOOV IRU MRLQLQJ WKHP ZLWK WUDGLWLRQDO RIWHQ DSSOLHG VWUXFWXUDO
PDWHULDOVOLNHPHWDOV/DVHUDVVLVWHGPHWDOSODVWLFMRLQLQJFDQEHXVHGWRVROYHWKHSUREOHPPHQWLRQHGDERYHKRZHYHUUHODWLYHO\
IHZPDWHULDOVKDYHEHHQLQYHVWLJDWHGZKLFKFRXOGEHXVHGWRFUHDWHWKLVVSHFLDOMRLQW,QWKHFRXUVHRIWKLVUHVHDUFKDXWKRUVXVHG
SXOVH PRGH 1G<$* ODVHU VRXUFH VWUXFWXUDO VWHHO DQG SRO\PHWK\O PHWKDFU\ODWH WR FUHDWH MRLQLQJ EHWZHHQ UDUHO\ H[DPLQHG
PDWHULDOSDLUVVRIDUDQGWRH[SORUHWKHHIIHFWVRIWHFKQRORJLFDOVHWWLQJVOLNHODVHUSXOVHVKDSHODVHUVSRWVL]HZHOGLQJVSHHGDQG
MRLQWVWUHQJWK0DWHULDOVXUIDFHVZHUHDOVRPRGLILHGVDQGEODVWLQJWRHQKDQFHMRLQWSURSHUWLHV,QSODVWLFPDWHULDOGXULQJMRLQLQJ






6XVWDLQDEOH GHYHORSPHQW DQG HPLVVLRQ UHGXFWLRQ HIIRUWV LQGXFH WKH DSSOLHG DPRXQW RI SODVWLFV LQ RXU GHYLFHV
HVSHFLDOO\LQYHKLFOHVWRUHGXFHZHLJKWDQGIXHOFRQVXPSWLRQ=|OG\DQG7|U|N7KHLQFUHDVLQJDPRXQWRI
DSSOLHGSODVWLFVQHFHVVLWDWHVWKHUHVHDUFKRQQHZIDVWHQLQJWHFKQRORJLHVWRRWREHDEOHWRMRLQWUDGLWLRQDOPDWHULDOV
OLNH PHWDOV ZLWK WKH PHQWLRQHG SODVWLFV /DVHU WUDQVPLVVLRQ ZHOGLQJ LV D ZHOONQRZQ DQG XVHG WHFKQRORJ\ LQ
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,QFDVHRI ODVHU WUDQVPLVVLRQMRLQLQJRISODVWLFDQGPHWDO WKHVKHHWVQHHG WRKDYHDQRYHUODSSHGJHRPHWU\ WKH
WUDQVSDUHQWVKHHWLVWKHXSSHUZKLOHWKHDEVRUEHQWVKHHWWKHORZHURQH,QWKHSUHVHQWFDVHWKHWUDQVSDUHQWSDUWZDV
300$PDWHULDOZKLFKKDVDWUDQVSDUHQF\RIDERXWDWWKHDSSOLHGODVHUZDYHOHQJWK0DUNRYLWVHWDO








SUHSDUDWLRQ FROG UROOHGDQGVDQGEODVWHG ODVHUSXOVHVKDSHV )LJ IRFDOVSRWGLDPHWHUVDQGPRYHPHQWVSHHGV
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5HVXOWV
3.1. Effect of the surface treatment 










PDWHULDOV KDYH GLIIHUHQW WKHUPDO SURSHUWLHV 7KXV WKHUH LV D FHUWDLQ WHPSHUDWXUH GLVWULEXWLRQ EHWZHHQ WKH FRQWDFW




















6XPPDUL]LQJ WKH HIIHFW RI WKH VXUIDFH WUHDWPHQW WKH WHQGHQF\ RI WKH FKDQJH LV LQ OLQH ZLWK RXU HDUOLHU
H[SHFWDWLRQVEXWWKHUDWHLVKLJKHUWKDQZHH[SHFWHGLQWKHVHVHWWLQJV7KHUHIRUHLQRUGHUWRPD[LPL]HWKHWRUTXHLQ
WKHIXUWKHUVHWWLQJVWKHVDQGEODVWHGVXUIDFHWUHDWPHQWVZHUHDSSOLHG
3.2. Effect of the laser spot size 
7KHVHFRQGHIIHFWZDVWKHVL]HRIWKHODVHUVSRWZKLFKZDVLQYHVWLJDWHG7KHK\SRWKHVLVZDVWKDWLIWKHDUHDRIWKH
VHDPLVKLJKHUDQGWKHVSHFLILFDGKHVLRQLVVLPLODUWKHWHDULQJIRUFHZRXOGEHKLJKHUWRR%XWLQFDVHRIWKHVDPH


















3.3. Effect of the laser pulse shape and speed 
)URPRXUHDUOLHUWUDQVSDUHQF\LQYHVWLJDWLRQLQFDVHRISODVWLFVLW LVFOHDUWKDWWKHSODVWLFPDWHULDOKDVDPD[LPDO
SRZHUGHQVLW\DQGLQWHUDFWLRQWLPHZKHUHWKHGHJUDGDWLRQLVLQGLFDWLQJVR,QFDVHRISXOVHPRGHODVHULWLVSRVVLEOH
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